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IN THE CLAIMS : 

Claims 1 through 9 have been amended herein. Please note that all claims currently 
pending and under consideration in the referenced application are shown below, in clean form, 
for clarity. Please enter these claims as amended. Also attached is a version with markings to 
show changes made to the claims. 
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1. (Twice amend|d) A residue-free contact opening in a dielectric layer for a 
semiconductor device exranding from an upper surface of said dielectric layer to a metal- 
containing conductive pa|, having substantially parallel sidewalls and formed by a method 
comprising: 

providing a semiconductdl substrate having a metal-containing conductive pad; 

forming said dielectric laylr over said semiconductor substrate and said metal-containing 
conductive pad witn at least one opening extending from an upper surface of said 
dielectric layer to sJd metal-containing conductive pad and including a residue residing 
within said at least ome opening; 

applying nitric acid within sfid at least one opening; and 

subsequently applying a pho^|horic acid-containing solution within said at least one opening. 
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2. (Twice amended) A contact within a residue-free opening in a dielectric layer for a 
semiconductor device extending from an upper sfirface of said dielectric layer to a metal- 
containing conductive pad, having substantially parallel sidewalls and formed by a method 
comprising: I 

providing a semiconductor substrate having a metal-containing conductive pad; 

forming said dielectric layer over said semiconductor substrate and said metal-containing 
conductive pad with at least one openiilg extending from an upper surface of said 
dielectric layer to said metal-containing conductive pad, and wherein a residue resides 
within said at least one opening; I 

applying a nitric acid within said at least one Spening; 

subsequently applying a phosphoric acid-con|aining solution within said at least one opening; 

and I 
disposing conductive material within said atfleast one opening. 
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3. (Twice amended) A residue- fi&e contact opening in a dielectric layer and a barrier 
layer for a semiconductor device comprmng a semiconductor substrate having a metal- 
containing conductive pad under said dielectric layer and said barrier layer, said residue- free 
contact formed by a method comprising^ 

providing a semiconductor substrate having a metal-containing conductive pad; 
forming said barrier layer over said semiconductor substrate and said metal-containing 

conductive pad; I 
forming said dielectric layer over saiwbarrier layer; 

forming a first via portion through s md dielectric layer to expose a portion of said barrier layer, 

said formation of said first via portion forming an oxide polymer residue within said first 

via portion; I 
forming a second via portion throufh said exposed portion of said barrier layer, said formation of 

said second via portion forming a metal polymer residue within said first and second via 

portions; I 
applying nitric acid within said figst and second via portions to remove said metal polymer 

residue; and I 
subsequently applying a phosph^ic acid-containing solution within said first via portion to 

remove said oxide polymer residue. 
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4. (Twice amended) A residue Jree contact opening in a dielectric layer and a barrier 
layer above a metal-containing conducive pad for a semiconductor device, said residue-free 
contact formed by a method comprising: 

providing a semiconductor substrate hiving a metal-containing conductive pad; 
forming said barrier layer over said s^niconductor substrate and said metal-containing 

conductive pad; I 
forming said dielectric layer over saffl barrier layer; 

forming a first via portion through mid dielectric layer to expose a portion of said barrier layer, 

said formation of said first |ia portion forming an oxide polymer residue within said first 

via portion; I 
applying a phosphoric acid-contaming solution within said first via portion to remove said oxide 

polymer residue; I 
forming a second via portion through said exposed portion of said barrier layer, said formation of 

said second via portion ffirming a metal polymer residue within said first and second via 

portions; and I 
applying a nitric acid-containiirc solution within said first and second via portions to remove said 

metal polymer residue.! 
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5. (Twice amended) A residue-free dontact opening in a dielectric layer over a metal- 
containing conductive pad for a semiconductor device extending from an upper surface of said 
dielectric layer to said metal-containing conductive pad, having substantially parallel sidewalls 
and formed by a method comprising: I 

providing a semiconductor substrate having a metal-containing conductive pad; 

forming said dielectric layer over said semiconductor substrate and said metal-containing 
conductive pad with at least onecopening extending from an upper surface of said 
dielectric layer to said metal-containing conductive pad, and wherein a residue resides 
within said at least one opening; 

applying nitric acid within said at leasS one opening; and 

subsequently applying a phosphoric raid solution including a fluorine-containing component 
within said at least one opening. 

6. (Twice amended) A contact within a residue-free opening in a dielectric layer for a 
semiconductor device extending frmn an upper surface of said dielectric layer to a metal- 
containing conductive pad, havingreubstantially parallel sidewalls and formed by a method 
comprising: I 

providing a semiconductor substrate having a metal-containing conductive pad; 

forming said dielectric layer overpaid semiconductor substrate and said metal-containing 
conductive pad with at least one opening extending from an upper surface of said 
dielectric layer to said m^al-containing conductive pad, and wherein a residue resides 
within said at least one of ening; 

applying a nitric acid within saicflat least one opening; 

subsequently applying a phosphlric acid solution, including a fluorine-containing component, 

within said at least one opening; and 
disposing conductive material within said at least one opening. 
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7. (Twice amended) A method of fabricating ^contact opening in a dielectric layer and a 
barrier layer for a semiconductor device, comprising! 

providing a semiconductor substrate having a metallcontaining conductive pad; 
forming said barrier layer over said semiconductorsubstrate and said metal-containing 

conductive pad; i 
forming said dielectric layer over said barrier lay^-; 

forming a first via portion through said dielectri^kyer to expose a portion of said barrier layer, 

said formation of said first via portioj^rming an oxide polymer residue within said first 

via portion; m m * 

forming a second via portion through sai# e^osed p»n of said barrier layer, said formation of 

said second via portion forming a mjk^olymer residue; 
applying nitric acid within said first and segond via portions to remove said metal polymer 

residue; and f 
subsequently applying a phosphoric acid solution including a fluorine-containing component 

within said first via portion to renfflove said oxide polymer residue. 
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8. (Twice amended) l\ residue-free contact opening in a dielectric layer and a barrier 
layer for a semiconductor del ice including a semiconductor substrate having a metal-containing 
conductive pad under said dielectric layer and said barrier layer, said residue-free contact formed 
by a method comprising: 

providing a semiconductor slbstrate having a metal-containing conductive pad; 
forming said barrier layer o^r said semiconductor substrate and said metal-containing 

conductive pad; 
forming said dielectric laye Jover said barrier layer; 

forming a first via portion through said dielectric layer to expose a portion of said barrier layer, 
said formation of sa|i first via portion forming an oxide polymer residue within said first 
via portion; 

forming a second via porticffii through said exposed portion of said barrier layer, said formation of 
said second via port|)n forming a metal polymer residue within said first and second via 
portions; 

applying nitric acid within s^id first and second via portions to remove said metal polymer 
residue; and 

subsequently applying a phosphoric acid solution including a fluorine-containing component 
within said first via portion to remove said oxide polymer residue. 
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9. (Twice amended) A residue-free contact opening in a dielectric layer and a barrier 
layer above a metal-containing conductive pad fir a semiconductor device, said residue-free 
contact formed by a method comprising: I 

providing a semiconductor substrate having a metal-containing conductive pad; 
forming said barrier layer over said semicondifctor substrate and said metal-containing 
conductive pad; I 
a I forming said dielectric layer over said barries layer; 

*\ forming a first via portion through said dielectric layer to expose a portion of said barrier layer, 
v said formation of said first via portion forming an oxide polymer residue within said first 

via portion; I 
applying a solution including a fluorine-containing component within said first via portion to 

remove said oxide polymer residue! 
forming a second via portion through saidpxposed portion of said barrier layer, said formation of 
said second via portion forming a metal polymer residue within said first and second via 
portions; and I 
applying nitric acid within said first and slcond via portions to remove said metal polymer 
residue. * 
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